An important class of swelling-resistant alloys used in fast-reactor are the cold-worked, titaniumstabilized austenitic stainless steels (15-15Ti AIM1 in France, DIN1.4970 in Germany, optimized D9 in the US and AFIC1 in India). An advanced 15-15Ti alloy was selected for the fuel cladding of the initial core of the fast-reactor French project ASTRID [1]. To extend its qualification at high dose, post-irradiation examinations were recently performed on mixed-oxide fuel pins, irradiated in the Phénix fast-reactor up to 130 dpa and retrieved after Phénix shutdown. As shown in Fig. 1 , destructive examinations in hot labs (CEA/LECA-STAR and CEA/LECI facilities) were done to quantify the contribution of irradiation creep and swelling to the total cladding deformation. The results are compared with the past examinations on the same material at lower dose 80 and 110 dpa [2] and confirm the very good swelling resistance of this optimized alloy at 130 dpa. The evolution of 15-15Ti microstructure under neutron irradiation was investigated by TEM [3]. A shown in Fig. 2 , the irradiated microstructure features complex interactions between vacancy clusters, precipitates (fine titanium-carbide and coarser Cr-rich precipitates, G phase) and dislocations network. The simulation of irradiation effects on advanced 15-15Ti using ions irradiation in the JANNUS-Saclay facility will be presented. The comparison between single (2 MeV Fe 2+ ) and dual beams (2 MeV Fe 2+ -1 MeV He + ) experiments stresses the importance of helium in swelling mechanisms. As in neutron irradiation, heterogeneous nucleation of vacancy clusters is evidenced but marked differences in precipitation mechanisms are observed between neutron and ions irradiation.
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The Impact of irradiation on tensile and creep properties of 15-15Ti is also briefly discussed with special emphasis on correlations between swelling and embrittlement. At high temperature >600°C, limited data on cold-worked 316Ti and 15-15Ti shows that creep rupture time and ductility are reduced and intergranular failure is enhanced. 
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